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(57)Abstract: 

PURPOSE: To reduce the time necessary for evacuating 
a treating space up to a prescribed pressure in a close 
contact enhancing device for attaching a treating gas 
such as the vapor of a close contact enhancing agent on 
the surface of a substrate by supplying the treating gas 
in the evacuated treating space. . 
CONSTITUTION: A treating vessel 25 is provided with j *« 
the air tight treating space 27 in the inside and the 5 ^o<^r=s 
substrate 26 is housed in the treating space 27. A buffer 
tank 50 is provided with an air tight buffer space 57 in 
the inside. And an ejector 60 previously sucks air in the 
buffer space 57 to reduce the pressure. A 1st 
evacuating air valve 71 can connect the buffer space 57 
to the treating space 27. A gas in the treating space 27 
relatively high in pressure is diffused at a stretch to the 
buffer space 57 by connecting the buffer space 57 to 
the treating space 27 with the 1 st evacuating air valve 
opened. Then, the inside of the treating space 27 is 
evacuating up to the prescribed pressure for a short 
time. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the reduced pressure processor which performs predetermined processing on the 
front face of a substrate in the decompressed space, while having airtight processing space 
inside The processing container which holds a substrate in this processing space, and the buffer 
tank which has different buffer space from processing space inside, The reduced pressure 
processor characterized by having the 1st connecting means which connects a suction means to 
attract and decompress the air in buffer space, and the decompressed buffer space and 
processing space. 

[Claim 2] The reduced pressure processor of claim 1 characterized by having a processing liquid 
steamy supply means to supply the steam of predetermined processing liquid in processing 
space furthermore. 

[Claim 3] A processing liquid steamy supply means is the reduced pressure processor of claim 2 
characterized by being an adhesion reinforcement steamy supply means to supply the steam of 
an adhesion reinforcement in processing space. 

[Claim 4] The volume of buffer space is the reduced pressure processor of claim 1 characterized 
by being the volume of processing space, and more than an EQC. [Claim 5] The reduced 
pressure processor of claim 1 characterized by having the 2nd connecting means which 
furthermore connects a suction means and processing space. 

[Claim 6] The reduced pressure processor of claim 5 characterized by having the 3rd connecting 
means which furthermore connects a suction means and buffer space. 
[Claim 7] The reduced-pressure art which characterizes by to have the process which 
decompresses processing space until it connects the process which holds a substrate in airtight 
processing space in the front face of a substrate in the decompressed space in the reduced- 
pressure art which performs predetermined processing, the process which attract and 
decompress the air in different buffer space from processing space, and the buffer space and 
the processing space which were decompressed and buffer space and processing space result in 
equilibrium. 

[Claim 8] Furthermore, the reduced pressure art of claim 7 characterized by having the process 
which attracts the air in the processing space which has held the substrate after the process 
which decompresses processing space until it connects the buffer space and processing space 
which were decompressed and buffer space and processing space result in equilibrium, and is 
decompressed further. 

[Claim 9] Furthermore, the reduced pressure art of claim 7 characterized by having the process 
which attracts the air in the processing space which has held the substrate before the process 
which decompresses processing space until it connects the buffer space and processing space 
which were decompressed and buffer space and processing space result in equilibrium, and is 
decompressed beforehand. 

[Claim 10] Furthermore, the reduced pressure art of claim 7 characterized by having the process 
which supplies the steam of predetermined processing liquid in the processing space in which 
the substrate is held. 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje?u=http%3A%2F%2Fwww4.ipdl.... 2005/05/10 



JP.07-325279.A [CLAIMS] 



[Translation done.] 



http://wvm4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fvvww4.ipdl.... 2005/05/10 




2/2 v 



JP.07-325279.A [DETAILED- DESCRIPTION] mk 1 /9 ^— ^ 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Before this invention applies coating liquid, such as a photoresist, to the 
front face of various substrates, such as a glass square shape substrate for liquid crystal, a 
semi-conductor wafer, and a substrate for color filters The adhesion strengthening processor 
and approach of making a predetermined adhesion reinforcement adhere to a substrate front 
face, in order to strengthen the adhesion of the coating liquid and substrate, Raw gas, such as 
etching gas and material gas for membrane formation, is supplied to the front face of the various 
substrates held at the equipment and the approach of drying the front face of various substrates 
under reduced pressure, or the reduced pressure condition. Etching on the front face of a 
substrate, It is related with the reduced pressure processor and approaches of performing 
predetermined processing on the front face of a substrate in the decompressed space, such as 
equipment, an approach, etc. of performing dry processing, such as washing and ashing. 
[0002] 

[Description of the Prior Art] There is equipment currently indicated by JP.4-346035.A as a 
conventional adhesion strengthening processor. With this equipment, it was carrying out that 
faced introducing the steam of an adhesion reinforcement into the processing container which 
holds the substrate which should be processed, attracted and exhausted the ambient 
atmosphere in a processing container with an ejector type vacuum generator beforehand, and an 
unnecessary gas mixed in the steam of an adhesion reinforcement to making it decrease. 
[0003] Drawin g 3 shows the configuration of the conventional adhesion strengthening processor 
typically. In this equipment, after holding the substrates 6, such as a semi-conductor wafer and a 
glass square shape substrate for liquid crystal, in the processing space 7 in the processing 
container (chamber) 5, the inside of the processing space 7 is decompressed with the ejector 
type vacuum generator 1 7 which is open for free passage to the exhaust pipe 1 1 connected to 
the pars basilaris ossis occipitalis of the processing container 5. Then, an adhesion 
reinforcement is supplied to the front face of the substrate 6 which fed the nitrogen gas with 
which exhaust air by the ejector type vacuum generator 1 7 was stopped, and the adhesion 
reinforcement (HMDS: hexamethyldisilazane) was mixed to the processing space 7, and was held 
in the processing space 7. Thereby, adhesion strengthening processing in which an adhesion 
reinforcement is made to adhere to the front face of a substrate 6 is attained. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the above equipment and approaches will 
take long duration, in order to decompress the processing space 7 to a predetermined pressure 
to the suction capacity of the ejector type vacuum generator 1 7, since the volume of the 
processing space 7 is comparatively large. And when the time amount which this reduced 
pressure requires is long, there is a problem of the processing baton which takes one substrate 
to carry out adhesion strengthening processing becoming long, and becoming the cause of 
worsening the productivity of equipment. 

[0005] In addition, although it is generally possible to make the reduced pressure rate of the 
processing space 7 increase as compared with the ejector type vacuum generator 1 7 when a 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran^web_cgLejje 



2005/05/10 



JP,07-32527S,A [DETAILED DESCRIPTION] 



2/9 V 



vacuum pump is used instead of the ejector type vacuum generator 1 7 since the processing 
space 7 is decompressed to a predetermined pressure, another problem that it will be polluted 
since a vacuum pump absorbs the particle of the processing space 7 etc. arises. 
[0006] Then, this invention aims at offering the reduced pressure processor and approach of 
shortening the time amount taken to decompress processing space to a predetermined pressure 
in the reduced pressure processor and approach of performing predetermined processing on the 
front face of a substrate in the decompressed space. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
reduced pressure processor of claim 1 of this invention In the reduced pressure processor which 
performs predetermined processing on the front face of a substrate in the decompressed space, 
while having airtight processing space inside It is characterized by having the 1st connecting 
means which connects the processing container which holds a substrate in this processing 
space, the buffer tank which has different buffer space from processing space inside, a suction 
means to attract and decompress the air in buffer space, and the decompressed buffer space 
and processing space. 

[0008] Moreover, the reduced pressure processor of claim 2 is characterized by having a 
processing liquid steamy supply means to supply the steam of predetermined processing liquid in 
processing space further. 

[0009] Moreover, the reduced pressure processor of claim 3 is characterized by being an 
adhesion reinforcement steamy supply means by which the above-mentioned processing liquid 
steamy supply means supplies the steam of an adhesion reinforcement in processing space. 
[0010] Moreover, the reduced pressure processor of claim 4 is characterized by the volume of 
buffer space being the volume of processing space, and more than an EQC. 
[001 1] Moreover, the reduced pressure processor of claim 5 is characterized by having the 2nd 
connecting means which connects a suction means and processing space further. 
[0012] Moreover, the reduced pressure processor of claim 6 is characterized by having the 3rd 
connecting means which connects a suction means and buffer space further. 
[0013] Furthermore, the reduced pressure art of claim 7 is set to the reduced pressure art which 
performs predetermined processing on the front face of a substrate in the decompressed space. 
The process which holds a substrate in airtight processing space, and the process which 
attracts and decompresses the air in different buffer space from processing space, It is 
characterized by having the process which decompresses processing space until it connects the 
buffer space and processing space which were decompressed and buffer space and processing 
space result in equilibrium. 

[0014] Moreover, the reduced pressure art of claim 8 is characterized by having the process 
which attracts the air in the processing space which has held the substrate after the process 
which decompresses processing space, and is decompressed further until it connects further the 
buffer space and processing space which were decompressed and buffer space and processing 
space result in equilibrium. 

[0015] Moreover, the reduced pressure art of claim 9 is characterized by having the process 
which attracts the air in the processing space which has held the substrate before the process 
which decompresses processing space, and is decompressed beforehand until it connects further 
the buffer space and processing space which were decompressed and buffer space and 
processing space result in equilibrium. 

[0016] Moreover, the reduced pressure art of claim 10 is characterized by having the process 
which supplies the steam of predetermined processing liquid further in the processing space in 
which the substrate is held. 
[0017] 

[Function] The processing container which holds a substrate in this processing space with the 
equipment of claim 1 while having airtight processing space inside. Since it has the 1st 
connecting means which connects the buffer tank which has different buffer space from 
processing space inside, a suction means to attract and decompress the air in buffer space, and 
the decompressed buffer space and processing space The gas which is in high-pressure 
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processing space relatively is diffused at a stretch to buffer space by connecting the buffer 
space and processing space which fully decompress buffer space with the suction means 
beforehand, and were decompressed by the 1st connecting means in the condition. That is, since 
the volume of the gas which was in processing space by the 1st connecting means is made to 
increase rapidly substantially by even the volume of the sum of processing space and buffer 
space, the pressure of processing space is rapidly decreased until the gas which was in 
processing space results in equilibrium. Therefore, the pressure of processing space can be 
decreased for a short time. 

[0018] Moreover, in the equipment of claim 2, the steam of predetermined processing liquid can 
be supplied in the decompressed processing space, and processing with the processing liquid can 
be performed in the reduced pressure condition. 

[0019] Moreover, with the equipment of claim 3, the steam of an adhesion reinforcement can be 
supplied in the decompressed processing space, and an adhesion reinforcement can be applied 
on the surface of a substrate. 

[0020] Moreover, with the equipment of claim 4, since the volume of buffer space is the volume 
of processing space, and more than an EQC, after buffer space and processing space are 
connected by the 1st connecting means, it becomes possible to decompress the pressure in 
processing space to about [ 1/2 or less ] immediately. 

[0021] Moreover, with the equipment of claim 5 t since it has the 2nd connecting means which 
connects a suction means and processing space further, with a suction means, processing space 
can be decompressed directly and processing space can be correctly decompressed to a 
predetermined pressure in a short time. 

[0022] Moreover, since it has the 3rd connecting means which connects a suction means and 
buffer space further with the equipment of claim 6 In the condition that processing space and 
buffer space are not connected by the 1 st connecting means By operating the 2nd connecting 
means and 3rd connecting means alternatively Buffer space can always be decompressed with a 
suction means, and decompressing the inside of a buffer tank by the 3rd connecting means, 
except for the time of operating the 2nd connecting means and decompressing processing space 
directly with a suction means, can always be continued. 

[0023] Furthermore, it sets to the reduced pressure art which performs predetermined 
processing on the front face of a substrate in the decompressed space in the reduced pressure 
art of claim 7. The process which holds a substrate in airtight processing space, and the process 
which attracts and decompresses the air in different buffer space from processing space, Since 
it has the process which decompresses processing space until it connects the buffer space and 
processing space which were decompressed and buffer space and processing space result in 
equilibrium The gas which is in high-pressure processing space relatively is diffused at a stretch 
to buffer space by connecting the buffer space and processing space which fully decompress 
buffer space beforehand and were decompressed in the condition. That is. since the volume of 
the gas which was in processing space is made to increase rapidly substantially to the volume of 
the sum of processing space and buffer space, the pressure of processing space is rapidly 
decreased until the gas which was in processing space results in equilibrium. Therefore, the 
pressure of processing space can be decreased for a short time. 

[0024] Moreover, after the process which decompresses processing space until it connects 
further the buffer space and processing space which were decompressed by the approach of 
claim 8 and buffer space and processing space result in equilibrium Since it has the process 
which attracts the air in the processing space in which the substrate is held, and is 
decompressed further, until just before processing space reaches a predetermined pressure, 
processing space can be decompressed rapidly, processing space can be decompressed directly 
after that, and processing space can be correctly decompressed to a predetermined pressure in 
a short time. 

[0025] Moreover, before the process which decompresses processing space until it connects 
further the buffer space and processing space which were decompressed by the approach of 
claim 9 and buffer space and processing space result in equilibrium Since it has the process 
which attracts the air in the processing space in which the substrate is held, and is 
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decompressed beforehand, processing space is decompressed to some extent directly 
beforehand, the processing space can be decompressed rapidly after that, and processing space 
can be correctly decompressed to a predetermined pressure in a short time. 
[0026] Moreover, by the approach of claim 10, since it has the process which supplies the steam 
of predetermined processing liquid further in the processing space in which the substrate is held, 
a substrate with the processing liquid can be processed also [ in the processing space 
decompressed to the pressure predetermined in a short time ]. 
[0027] 

[Example] Drawing 1 is drawing showing the equipment of the example which applied this 
invention in the adhesion strengthening processor which supplies the steam of an adhesion 
reinforcement to the front face of the substrate held at the reduced pressure condition, and 
applies an adhesion reinforcement on the surface of a substrate. This airtight processing 
container 25 holds the substrate 26 which should carry out adhesion strengthening processing in 
the processing space 27 of that interior. Closing motion of the shutter (illustration is omitted) 
formed in the flank of the processing container 25 performs carrying in and taking out of a 
substrate 26. The substrate 26 carried in in the processing container 25 is laid on a hot plate 36, 
and the temperature is controlled. 

[0028] Air-supply port 25a formed in the upper part of the processing container 25 is for 
supplying the raw gas containing the steam (henceforth, HMDS vapor) of the 
hexamethyldisilazane (following, HMDS) which is an adhesion reinforcement in the processing 
space 27, and is open for free passage to the bubbler 40 which stores HMDS. A bubbler 40 
generates the raw gas which mixed nitrogen gas (N2 gas) and HMDS vapor by the suitable ratio 
in response to supply of nitrogen gas (N2 gas). Supply of the nitrogen gas (N2 gas) to a bubbler 
40 is controlled by the air valve 45 for nitrogen. 

[0029] Exhaust air port 25c of a pair is formed in the pars basilaris ossis occipitalis of the 
processing container 25, and it is connectable with the buffer tank 50 through the 1 st air valve 
71 for exhaust air at it. This buffer tank 50 is the mere cavernous container maintained at the 
airtight condition, and the volume of the buffer space 57 of that interior has become about about 
2 times of the volume of the processing space 27 of the processing container 25 interior. In 
addition, as the volume of the buffer space 57 is enlarged here, it cannot be overemphasized that 
time amount taken to decompress the processing space 27 can be shortened. 
[0030] Exhaust air port 25c of the pair of processing container 25 pars basilaris ossis occipitalis 
is connectable also with the ejector type vacuum generator 60 through the 2nd air valve 72 for 
exhaust air. It is [ for carrying out the suction exhaust air of the space ] each in the processing 
container 25 and the buffer tank 50, and this ejector type vacuum generator 60 is connectable 
also with the buffer tank 50 through the 3rd air valve 73 for exhaust air. 
[0031] As for the 1st, 2nd, and 3rd air valves 71, 72, and 73 for exhaust air, the actuation is 
controlled by the bulb control unit 80. In addition, the actuation is controlled also for the air 
valve 45 for nitrogen by the bulb control unit 80. 

[0032] Hereafter, the example of the 1 st actuation of the adhesion strengthening processor of 
an example is explained, referring to drawing 2 (a). In addition, the curve of a continuous line 
shows the internal pressure of the processing container 25 in the case of the example of the 1st 
actuation, and the curve of a dotted line shows the internal pressure of the processing container 
25 in the case of decompressing only with an ejector like before. 

[0033] Beforehand, the 1st and 2nd air valves 71 and 72 for exhaust air are made into a closed 
state by control of the bulb control device 80, vacuum suction of the buffer tank 50 is carried 
out with an ejector 60 by making the 3rd air valve 73 for exhaust air into an open condition, and 
reduced pressure of the buffer space 57 is started. Before sufficient reduced pressure of the 
buffer space 57 is completed, by control of the bulb control device 80, a substrate 26 is led in 
the processing space 27 of the processing container 25 by making the air valve 45 for nitrogen 
into a closed state, and it lays on a hot plate 36. 

[0034] Next, at the time of day TO which sufficient reduced pressure of the buffer space 57 
completed, by control of the bulb control device 80, the 1st air valve 71 for exhaust air is 
changed into an open condition, the 3rd air valve 73 for exhaust air is made into a closed state, 
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and the processing space 27 of the processing container 25 and the buffer space 57 of the 
buffer tank 50 are connected. Consequently, it can be made to draw in at a stretch to the buffer 
space 57 which had the air in the processing space 27 of ordinary pressure decompressed. That 
is, since the gaseous volume V1 which suited the processing space 27 turns into the volume V2 
corresponding to the total volume of the processing space 27 and the buffer space 57, by the 
equilibrium, the pressure of the gas in the processing space 27 is set to P2= (V1/V2) and P1 
with a Boyle's law. Since (V1/V2) is about 1/3 in the case of this example, the pressure of 
processing space decreases rapidly about to 1/3, and reaches equilibrium mostly (time of day 
T1). 

[0035] Next, the 1st and 3rd air valves 71 and 73 for exhaust air are made into a closed state by 
control of the bulb control device 80, the 2nd air valve 72 for exhaust air is changed into an open 
condition, vacuum suction of the processing space 27 of the processing container 25 is carried 
out with an ejector 60, and reduced pressure of the processing space 27 is started. 
Consequently, the processing space 27 already decompressed to the pressure P2 can be 
decompressed further gradually, and the pressure of the processing space 27 can be set to P3 
of a policy objective value in time-of-day T3. 

[0036] In addition, by the conventional approach shown with the curve of a dotted line, since it is 
only drawing in uniformly with an ejector 60, the pressure P3 of a policy objective is reached at 
the time of day T6 which was late for time-of-day T3 fairly. That is, in the example of the 1st 
actuation, only (T6-T3) can shorten the time amount which reduced pressure of the processing 
space 27 takes. 

[0037] Then, by control of the bulb control device 80, the air valve 45 for nitrogen is made into 
an open condition, the 2nd air valve 72 for exhaust air is made into a closed state, the raw gas 
containing HMDS vapor is supplied in the processing space 27 of the processing container 25, 
and pressurization supply of this is carried out further. Under the present circumstances, it is 
good also as starting reduced pressure of the buffer space 57 with an ejector 60 by control of 
the bulb control device 80 by making the 3rd air valve 73 for exhaust air into an open condition 
because of preparation of processing of the following substrate of the substrate 26 under 
current processing. 

[0038] Where pressurization supply of the raw gas containing HMDS vapor is suspended, if 
predetermined time neglect of the substrate 26 is carried out in the processing space 27, the 
homogeneous spreading layer of HMDS will be formed on a substrate 26. 

[0039] Then, the 2nd air valve 72 for exhaust air is changed into an open condition by control of 
the bulb control device 80, and while exhausting the raw gas containing HMDS vapor enough, it 
permutes by the usual air. Then, a substrate 26 is taken out from the inside of the processing 
container 25. 

[0040] In addition, if HMDS carries out the spin coat of the resist which is coating liquid as 
mentioned above on the substrate 25 which adhered uniformly, the adhesion of this coating liquid 
will be strengthened. 

[0041] Since the processing space 27 is beforehand decompressed using the buffer tank 50 
according to the above-mentioned example of the 1 st actuation as explained above, the 
pressure of processing space decreases rapidly towards equilibrium by open actuation of the 1st 
air valve 71 for exhaust air. Therefore, it can become possible comparatively simply to 
decompress to the pressure of a request of the inside of the processing space 27 for a short 
time, the processing baton which supply of the raw gas containing the HMDS vapor which is a 
last process for [ a substrate 26 ] carrying out adhesion strengthening processing takes can be 
shortened, and the productivity of equipment can be raised. 

[0042] Hereafter, the example of the 2nd actuation of the equipment of an example is explained, 
referring to drawing J? (b). In addition, the curve of a continuous line shows the internal pressure 
of the processing container 25 in the case of the example of the 2nd actuation, and the curve of 
a dotted line shows the internal pressure of the processing container 25 in the case of 
decompressing only with an ejector. 

[0043] Beforehand, the 1st and 2nd air valves 71 and 72 for exhaust air are made into a closed 
state by control of the bulb control device 80, vacuum suction of the buffer tank 50 is carried 
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out with an ejector 60 by making the 3rd air valve 73 for exhaust air into an open condition, and 
reduced pressure of the buffer space 57 is started. Before sufficient reduced pressure of the 
buffer space 57 is completed, by control of the bulb control device 80, a substrate 26 is led in 
the processing space 27 of the processing container 25 by making the air valve 45 for nitrogen 
into a closed state, and it lays on a hot plate 36. 

[0044] Next, at the time of day TO which sufficient reduced pressure of the buffer space 57 has 
completed, the 3rd air valve 73 for exhaust air is made into a closed state by control of the bulb 
control device 80, the 2nd air valve 72 for exhaust air is changed into an open condition, vacuum 
suction of the processing space 27 of the processing container 25 is carried out with an ejector 
60, and reduced pressure of the processing space 27 is started. Consequently, the processing 
space 27 can be decompressed gradually and that pressure can be decompressed to larger prior 
desired value P2' than the policy objective value P3 (time-of-day T four). 
[0045] Next, by control of the bulb control device 80, the 1st air valve 71 for exhaust air is 
changed into an open condition, the 2nd and 3rd air valves 72 and 73 for exhaust air are made 
into a closed state, and the processing space 27 of the processing container 25 and the buffer 
space 57 of the buffer tank 50 are connected. Consequently, the buffer space 57 which had the 
air in the processing space 27 whose pressure is P2' decompressed can be made to draw in. 
That is, since the gaseous volume V1 which suited the processing space 27 turns into the 
volume V2 corresponding to total of the processing space 27 and the buffer space 57, by the 
equilibrium, the pressure of the gas in the processing space 27 becomes P3-(V1/V2) -P2' with 
a Boyle's law. Since V1/V2 are about 1/3 in the case of this example, the pressure of the 
processing space 27 decreases rapidly about to 1/3, reaches equilibrium, and becomes less than 
[ P3 ] which is the last eye table value (time of day T5). 

[0046] In addition, by the conventional approach shown with the curve of a dotted line, since it is 
only drawing in uniformly with an ejector 60, the pressure P3 of a policy objective is reached at 
the time of day T6 which was late for time of day T5 fairly. That is, in the example of the 2nd 
actuation, only (T6-T 5) can shorten the time amount which reduced pressure of the processing 
space 27 takes. 

[0047] Then, by control of the bulb control device 80, the air valve 45 for nitrogen is made into 
an open condition, the 2nd air valve 72 for exhaust air is made into a closed state, the raw gas 
containing HMDS vapor is supplied in the processing space 27 of the processing container 25, 
and pressurization supply of this is carried out further. 

[0048] Where supply of raw gas is suspended, if predetermined time neglect of the substrate 26 
is carried out in the processing space 27, the homogeneous spreading layer of HMDS will be 
formed on a substrate 26. 

[0049] Next, by control of the bulb control device 80, the 2nd air valve 72 for exhaust air is 
changed into an open condition, raw gas exhausts enough, and it permutes by the usual air. Then, 
a substrate 26 is taken out from the inside of the processing container 25. In addition, if HMDS 
carries out the spin coat of the resist etc. on the substrate 25 which adhered uniformly, the 
adhesion of coating liquid will be strengthened. 

[0050] Since the processing space 27 is decompressed at a stretch to desired value using the 
buffer tank 50 according to the above-mentioned example of the 2nd actuation when the 
reduced pressure rate of the processing space 27 by the ejector 60 decreases as explained 
above, the pressure of the processing space 27 decreases rapidly towards equilibrium. Therefore, 
comparatively simple and the processing baton which supply of the raw gas for carrying out 
adhesion strengthening processing takes a substrate 26 by becoming possible to decompress to 
the pressure of a request of the inside of the processing space 27 for a short time can be 
shortened, and the productivity of equipment can be raised. 

[0051] Drawing 4 is drawing showing the equipment of the 2nd example of this invention. The 
main differences between this 2nd example and the 1st example of drawing 1 The point that two 
buffer tanks 50a and 50b which replace with the buffer tank 50 which forms the buffer space 57 
of drawi ng^ , and form two buffer space 57a and 57b, respectively are formed, They are two 
points with the point that the vacuum pumps 60a, 60b, and 60c which replace with the single 
ejector type vacuum generator 60 which decompresses the buffer space 57 and the processing 
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space 27, and decompress two buffer space 57a and 57b and the processing space 27 are 
formed separately, respectively. Therefore, in drawing 4 , the same sign is described about what 
was shown in drawin g 1 , and the same thing. 

[0052] In draw|ng_4 , two buffer tanks 50a and 50b are connected to the processing container 25 
through the air valves 71 and 74 which have the closing motion controlled by the bulb control 
device 80, respectively. And two buffer tanks 50a and 50b are connected to vacuum pumps 60a 
and 60b through air valves 73 and 75, respectively, in order to decompress the buffer space 57a 
and 57b of the interior, respectively. On the other hand, the processing container 25 is 
connected to vacuum pump 60c through the air valve 76, in order to decompress the processing 
space 27 of the interior. Air valves 73, 75, and 76 also have the closing motion controlled by the 
bulb control unit 80, respectively. 

[0053] Explanation of actuation of the 2nd example decompresses beforehand the buffer space 
57a and 57b in buffer tank 50a and 50b to the predetermined pressure, respectively by closing 
the ****** air valve 76 and opening air valves 73 and 75 first. In this condition, in order to 
decompress processing space 27, while closing air valves 73 and 75 first, by opening an air valve 
71, buffer tank 50a and the processing container 25 are connected, and the processing space 27 
is decompressed to place constant pressure. Next, the processing space 27 is further 
decompressed by closing an air valve 71 and opening an air valve 74. In addition, it is necessary 
to set the pressure of buffer space 57b in latter buffer tank 50b here below to the above- 
mentioned place constant pressure of the processing space 27 when connecting buffer tank 50a 
of the preceding paragraph, and the processing container 25. Thereby, when buffer tank 50b is 
connected to the processing container 25, the processing space 27 can be decompressed still 
more rapidly in a short time. 

[0054] Furthermore, by closing an air valve 74 and opening an air valve 76, vacuum pump 60c 
can be directly connected to the processing space 27, and further reduced pressure of the 
processing space 27 can be performed. Thus, by constituting, the processing space 27 in the 
processing container 25 can be decompressed quickly. In addition, while an air valve 73 is again 
opened while closing an air valve 71, and decompressing buffer tank 50a again, preparing for a 
degree, and closing an air valve 74, the time amount which the reduced pressure in the case of 
processing two or more substrates continuously takes can be further shortened by opening an 
air valve 75 again, decompressing buffer tank 50b again, and preparing for a degree. Since other 
actuation is the same as the 1st example of the drawing _1 illustration, the explanation is omitted. 

[0055] In addition, in this example, the air valves 73 and 75 which control connection between 
each buffer tanks 50a and 50b and each vacuum pumps 60a and 60b are not necessarily 
required, and they may be constituted so that vacuum pumps 60a and 60b and the buffer tanks 
50a and 50b may always be connected. Furthermore, although two buffer tanks are formed in 
this example, you may constitute so that not only this but three buffer tanks or more may be 
formed and it may connect with sequential-processing space. 

[0056] Although it was based on the example above and this invention was explained, this 
invention is not limited to the above-mentioned example. For example, as a means to attract the 
buffer tank 50, the vacuum pump of the drawin g 4 illustration can also be used instead of the 
ejector type vacuum generator 60 of R> drawin g 1 1 illustration, and the ejector type vacuum 
generator of drawin g 1 can also be used instead of the vacuum pumps 60a, 60b, and 60c of the 
drawing 4 illustration. However, it is hard to produce the problem of contamination according 
[ the direction which used the ejector 60 ] to HMDS. 

[0057] Furthermore, although it consisted of the 1 st example of the above so that both the 
buffer space 57 might be decompressed in the processing vacuum 27 and the buffer tank 50 in 
the processing container 25 with the single ejector type vacuum generator 60 It is not what is 
limited to this in this invention. For example, the ejector type vacuum generator (or vacuum 
pump) which decompresses the processing space 27 in the processing container 25, and the 
ejector type vacuum generator (or vacuum pump) which decompresses the buffer space 57 in 
the buffer tank 50 may be prepared separately, respectively. Thus, if a separate ejector type 
vacuum generator (or vacuum pump) is prepared, since both the space 27 and 57 can be 
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decompressed to coincidence, time amount which reduced pressure takes can be shortened 
further. 

[0058] Furthermore, although the above-mentioned example is applied to the adhesion 
strengthening processor which supplies the steam of an adhesion reinforcement to the front face 
of the substrate held in this invention at the reduced pressure condition, and applies an adhesion 
reinforcement on the surface of a substrate The equipment which this invention is not limited 
[ equipment ] to an adhesion strengthening processor, and dries a substrate in the state of 
reduced pressure, The steam of processing liquid is supplied to a sputtering system and the 
substrate held at the reduced pressure condition. Etching oh the front face of a substrate, It is 
applicable to the equipment which performs dry processing, such as ashing, the plasma 
treatment equipment which is made to generate the plasma, builds the radical of an atom or a 
molecule, and performs CVD processing etc. on the substrate held at the reduced pressure 
condition. 

[0059] Moreover, although capacity of the buffer space 57 of the buffer tank 50 is made into 
about 2 times of the capacity of the processing space 27 of the processing container 25, 
capacity of the buffer space 27 can also be made comparable as the capacity of the processing 
space 27, or below comparable. However, the direction which carried out capacity of the buffer 
space 27 to more than comparable with the capacity of the processing space 27 can raise the 
reduced pressure rate of the processing space 27. 

[0060] Moreover, in the above-mentioned example, after stopping reduced pressure of the 
processing space 27, raw gas is introduced, but while having introduced raw gas into the 
processing space 27, reduced pressure of the processing space 27 can also be performed. 
[0061] 

[Effect of the Invention] The processing container which holds a substrate in this processing 
space with the equipment of claim 1 while having airtight processing space inside, The buffer 
tank which has different buffer space from processing space inside, By connecting a suction 
means to attract and decompress the air in buffer space, and the buffer space and processing 
space which fully decompresses buffer space with the suction means beforehand, and was 
decompressed by the 1st connecting means in the condition Since the volume of the gas which 
diffused the gas which is in high-pressure processing space relatively at a stretch to buffer 
space, and was in processing space is made to increase rapidly substantially to the volume of 
the sum of processing space and buffer space by actuation of the 1 st connecting means The 
pressure of processing space can be rapidly decreased until the gas which was in processing 
space results in equilibrium, and the pressure of processing space can be decreased for a short 
time. 

[0062] Moreover, in the equipment of claim 2, the steam of predetermined processing liquid can 
be supplied in the processing space which decreased in number, and processing with the 
processing liquid can be performed in the reduced pressure condition. Moreover, with the 
equipment of claim 3, the steam of an adhesion reinforcement can be supplied in the 
decompressed processing space, and an adhesion reinforcement can be applied on the surface 
of a substrate. 

[0063] Moreover, with the equipment of claim 4, since the volume of buffer space is the volume 
of processing space, and more than an EQC, after buffer space and processing space are 
connected by the 1st connecting means, it becomes possible to decompress the pressure in 
processing space to about [ 1/2 or less ] immediately. 

[0064] Moreover, with the equipment of claim 5, since it has the 2nd connecting means which 
connects a suction means and processing space further, with a suction means, processing space 
can be decompressed directly and processing space can be correctly decompressed to a 
predetermined pressure in a short time. 

[0065] Moreover, since it has the 3rd connecting means which connects a suction means and 
buffer space further with the equipment of claim 6 In the condition that processing space and 
buffer space are not connected by the 1st connecting means By operating the 2nd connecting 
means and 3rd connecting means alternatively The time of operating the 2nd connecting means 
and decompressing processing space directly with a suction means is removed. Since buffer 
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space can always be decompressed with a suction means and it can always continue 
decompressing in a buffer tank by the 3rd connecting means, when processing two or more 
substrates continuously, the time amount which the reduced pressure for every substrate takes 
can be shortened. 

[0066] Furthermore, it sets to the reduced pressure art which performs predetermined 
processing on the front face of a substrate in the decompressed space in the reduced pressure 
art of claim 7. The process which holds a substrate in airtight processing space, and the process 
which attracts and decompresses the air in different buffer space from processing space. Since 
it has the process which decompresses processing space until it connects the buffer space and 
processing space which were decompressed and buffer space and processing space result in 
equilibrium The gas in relative high-pressure processing space is diffused at a stretch to buffer 
space by connecting the buffer space and processing space which fully decompress buffer space 
beforehand and were decompressed in the condition. That is, since the volume of the gas which 
was in processing space is made to increase rapidly substantially to the volume of the sum of 
processing space and buffer space, the pressure of processing space can be decreased until the 
gas which was in processing space results in equilibrium, and the pressure of processing space 
can be decreased for a short time. 

[0067] Moreover, after the process which decompresses processing space until it connects 
further the buffer space and processing space which decreased in number by the approach of 
claim 8 and buffer space and processing space result in equilibrium Since it has the process 
which attracts the air in the processing space in which the substrate is held, and is 
decompressed further, until just before processing space reaches a predetermined pressure, 
processing space can be decompressed rapidly, processing space can be decompressed directly 
after that, and processing space can be correctly decompressed to a predetermined pressure in 
a short time. 

[0068] Moreover, before the process which decompresses processing space until it connects 
further the buffer space and processing space which were decompressed by the approach of 
claim 9 and buffer space and processing space result in equilibrium Since it has the process 
which attracts the air in the processing space in which the substrate is held, and is 
decompressed beforehand, processing space is decompressed to some extent directly 
beforehand, the processing space can be decompressed rapidly after that, and processing space 
can be correctly decompressed to a predetermined pressure in a short time. 
[0069] Moreover, by the approach of claim 10, since it has the process which supplies the steam 
of predetermined processing liquid further in the processing space in which the substrate is held, 
a substrate with the processing liquid can be processed [ in the processing space decompressed 
to the pressure predetermined in a short time ]. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[ Drawin g 1] It is drawing having shown the 
of the 1 st example. 

[ Draw ing 2] It is drawing having shown the 
[ Drawin g 3] It is drawing having shown the 
strengthening processor. 
[Drawing. 4] It is drawing having shown the 
of the 2nd example. 
[Description of Notations] 

25 Processing Container 
25a The air-supply port of HMDS vapor 

26 Substrate 

27 Processing Space 
50 Buffer Tank 
57 Buffer Space 
60 Ejector 

71 1 st Air Valve for Exhaust Air 

72 2nd Air Valve for Exhaust Air 

73 3rd Air Valve for Exhaust Air 



[Translation done.] 



configuration of the adhesion strengthening processor 

example of the equipment of drawin g 1 of operation, 
configuration of the conventional adhesion 

configuration of the adhesion strengthening processor 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_webcgi_ejje 



2005/05/10 



JP.07-325279.A [DRAWINGS] 



1/2 ^-v 



* NOTICES * 

JPO and NCIP1 are not responsible for any 
daraages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[ Drawin g 1] 
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[Drawing 3] 
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2 7(C*50^^(^CD($:fl5Vl^^3l^^2 7&Tjs<y7 
7&f®5 7<ommzttfc1-Z>&mV2lCtj;Z>CDX\ tfsf 

30 Z%.ft<DfEt)t>iP3' = (V1/V2) • P2' w 
<0&Mm(D®&^ 1 / 3 & 

I^m 2 7 WEE^te 1 / 3 S«iC«L« Ut¥««»l:l 
U »»B«tt-r&SP3WT**-5 (B**JT5) . 

[0 0 4 6] fc*b\ ,iSI60ftj»-C^-r^3feW*«fe-Cli, 
^if 6 0T-^lCBS^Ii-6c7)^T^-6(7)T% ^JT 
5J: »9 fcltt»i!ixfe^S!lT6-C»»aW(^ffi/3P3lcit-*- 
5. -T4to*>, ff 2Mfls0yctt, ftkSffim2 70KJEIC 
Si-*«PW«r (T6-T5) fcTltfi»B"C* S. 

[0 0 4 7] ^cotg, '</uy*J»iSIE8 0<rcffl»»::J:o 
40 tt^x7-/^y4 5^tta, SB2<0#*ffl 
x7- /<yU^7 2£P£#ftilcLT, HMDS-<-^t 
tpfcStf^tJ&JlSS^ 5 O&Jl^ 2 7^IC§t^U. 

[0 0 4 8] AQr^^^^^^f^ihL^^T', 
Pfl 2 7 P^T'S^ 2 6 &W5£l*IW»K-r 2> t • l«2 6i 

[0 0 4 9] ^yMi^!8 0^|^J:oT 

^ 2 (?)i^fflx7-^/uy 7 2 Sri^lC Lt , toMti 

50 88 2 5rt*^Sffi2 6^6Dfflto HMDS^ 
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[0 0 5 0] WlRWLtJ:5i:, JtlSSg 2 ft f£ flic ± 
Jxtf, ^if^^6 OI£«fcSteS35M2 7 0>«I£ig£j&<« 
4>LfcB$At\ /<y77^^^5 0S:fflv^tfeISIB2 

az*a»TfigU:fc»K S4E2 6Sra5f»5fi<b«S-*-5l-H 
[0 0 5 1 ] 04li-(O^^COm2(7)||j5S0iJC7)^©^7r: 

-riar-fes. r^*2wnjSOTtia i <r>w, i ^naw*: 

<o=fe<f«ia#j±, Bltf)/<y7rSlll5 7t*at6^ 

5 7 b&*tll:tl]&l&i-2) 2^<D'<y7T 9^9 5 0 
a, SObAWbiirt^jfei:, ^y77^5 7R 

va&a^ra 2 7 ^^m-r ^ * 

Si6 0l:{Ut2oO/<y77^ffl5 7a, 5 7 b R 
0<«LSffilH2 7^r^Jii-^,^^;K>'^ , 6 0 a , 6 0 b, 20 

6 o c*«^n^ix®j^usft»tbnri^jSii:«2*-cfe 

t> <o lc o x — oft -*§- £• 121% 
[ 0 0 5 2 ] 04 lC*>^T, 20(7)^777^^^50 
a, 5 0bli, ■ttl^n^7'|ij«I8 0{aoT'?: 

as*2 5{cj»a$nrv^. tit, 20^777 

^^50a, 50b(2, •^OP'SSflCD^ 7 7 ^5 7 
a, 5 7bSr*nfix«Et5/i:^, ^7-^7 
3, 75^1X1^^603, 6 0bK*tl*;tx 30 

xm&x^ye o c ic»«sixrv^ 0 xr-^7 

3, 7 5, 7 6 fc*ft?ft'<A':/M*RfK8 OlC^oT 

[o o 5 3] m20)nmm<r>miiF&®Lwi'Zt, *-*\ 

Sl^fg^T-'<A'7' 7 6 £m L^TxT — s^JisZf 7 3. 7 
5 SrUfHtT^K C t\Z. X *) . <>< y 77 * >^ 5 0 a , 5 
0 brt^V<7 77^5 7a, 57 b Z^tl-fftlWrfeV) 
BE**-C^«)«JELT*5<. ~CD#fliT\ &H£f!fl2 7 40 
6D&J3E£fT?l-li, ^-f ^T-s</U7 7 3, 7 5*MC 

•;77^n0a £#WiS§§2 5 i: £JK«LT««2g 
W2 7^^f^ffi^T^jE-r^ a :*r-/</u:/7 1 

CX^T—'^? 7 4 £HfHt 5 r <!: ^ <fc 9 ^^r«1 
2 7«rSf>l:»EEt5. ^*3, ^^TMW/<7 77^ 

5 0 bf^CO/< y 7 72^5 7 b CDJE^I*. giJ©:C7)y< 

777^^5oa tmm®&2 s t*mm^tzt%<n 

<&m^m2 7C3±iE0r^BEJeJlT^a9:3eLT^<^fl^*> 

So ^77r^>'^5 0b^JQ ; 1^2 5 50 



#HU¥ 7 - 3 2 5 2 7 9 
10 

[0 0 5 4 ] xT-^^T" 7 4 ^f^lSt^7- 

'<>v?7 6&mrtZ>~tlz£*)M&tf>Z?'6 0 c£*£L31 
^2 7|iiS««jjC««LT, «l3aSW2 7 CO JEfc*« 

9» ^S^8§2 5f^co^^^2 7$:ifiii{cigffii-6r 

air~y<yU7 f 7 3£rP*tfl$ltT'<;y 7 7*:/^ 5 0 a & 
l$TS1&IEl,xmcffi?LZk k t>iC, x7-/</U7'7 4^ 
^U^i^: ^M^T-'^^ 5^Ht>'f^»tr/<^77 
5 0 b£mXf%LI£LTV:lZffiz_Z>ZkiZ£r) ^ fg 

[0 0 5 5] w^Hite^iJIc^^T, #/<j/77^ 

V^50a, 5 0bi:#S^^y7 , 6 0a, 6 0 b k <D 
^^^)^i--5^T-x</u^7 3, 7 5{iW Lt£^ 
TU:*< , 0 a , 60b^<y77^^ 

5 0 a, 5 0 b k&ftm&mZi\Z£o\zmtiiLXi>& 

V\> £<bM, -O||^0ijT(i2OCO^<777^>^^a^ 
tfTl>£#, micd(bf 3 oa±^< 7 7 7 ^ >^ 

[0 0 5 6] JW±H*g^J{cBnL-CrcO^^^^L^ 

m?L&. 5 o&t&5\i-z>m&k it, m 

ta^K£* ^^ra^s^ tti-ct^L, ia4ia?Fco 

K^tf>-Zf6Qa, 6 0 b, 6 0 c <D{Xt> K> (<lt3 1 COol 
U ^-tf ^ * 6 0&ffll^fc#d<, HMDS(i«l;6^(D 

[0057] $<bi^ ±ie*iwi6ifiwr-ii, m-<D*. 
^AXffi«^KiB6 O(cj:o-C5a^§g2 sp^tc 

^112 2 7^<y7 7 ^y^5 0F^(C^<y 7 7^^ 5 

5{*9<D#iJl£[Ifl2 7 ^r^ffi-r^^^^^ 

© (b^<ttM&tf>'Zf) k'<?77? >t 5 0P^lC/< 

(t>L< 1^^^^^^) <i:$r^ix-^nSiJ>v(CB9:(tr t>a 
< liS^TK:^) ^IftJtixtf, r^j^Rl]2 7, 5 7 5rf^B# 

\£m<-rz>^ktfx$z> 0 

[0 0 5 8] 2<blc, ±gESI*Wttw<D3BW*»IE«ffi 



( 7 

11 

[0 0 5 9] £fc, ^y7r^>^50(7)^777^ 
5 7 CD<gffi£r#iJi^g§ 2 5 co^aSSfffl 2 7 <7)&&CD 2 

sgtit^6^\ '<*77&m2 7 (wgrnzximiEffi 10 

<7)^S<!rf^^gJ^±«h LtzJjfcs &M&m2 7<od$JEj£ 

[0060] $.fz % ±.mmmmx\t. jo-assm 2 7 <n« 

2 7lc4aS^X$r^ALTt^^lC*a^^f^2 7 OMJE 

zmrfi~z> z t bxzz> 0 

[0 0 6 1] 

&i*imcm-rz>t t %>\zz<n&mmsift\z&wL&ysLn-t 
i~6 zb\zx.^ s teMftizmi£<n&m&mftizfrz^{* 

[0 0 6 2] tt*«2(7)SSB"C*i, AO* 

«tco«i^^J:6^i31^fT9^^^'C^5 0 £7c. 

[0063] ^ti. sn*m4<Dm^xi*. '<v?7&m 40 

[0 0 6 4] IW^il5(^^®r'(i, ^eictS^l^ 

t\ »3l^©lcJ:oTteafilW«rii[SW(c«BE-rsr 

[0 0 6 5] MsK4(6 0«IB^(L £<b(c®3|i£ 50 
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2 (omm^mz z -&x ® §1 ^&\z x v tem&m & m. 
mtfttztiiim-tzbz&m^x* msnmm^micx^x 
K^i^aic £ *) s< *y 7 7 &m*ftizmm-rz z 1 ^t- 

[0 0 6 6] S^IC, »*Xg7<0«ffi«l3l*fe-Cli. 

f££titz&rJ\ft\zte\,^xm&<n$<Mlzffii£<o&m&ft 0 

mEE$ikmjjfe\zjr3\,yx. %m&<n%im&r$ft\zmm&tii 
n-rzumts &m&mkn&tj:z>s<y7 7&mft<n£. 

LX»&1-*XMk..ffl£2titL'<v77&m 

t&m&mt&&&iLx* '<v77&mbt&m&mbtf 

<DX X ^*>'<y:7T£IW£+#l£«EELT*J&, 

o fc^flEwflciTis^i^^ b'<y77mmb (Dftuo&ffi 

&xnwtf}\z&mzi£bixz><F>x\ tim&m\z&>->tz% 
m^m^m{zm^±x^mmm(o\ET)tmp^^:h 

[0 0 6 7] »*xR8w*fe-cri % $e>ic, «/> 

m\\^x z biz&f£Tzx.M&mz-z>(r>x. &mmwtf 
m^<DmtiicmT^mm^X'mk\z^m^m^i£^, 
^(om\ciiim^m(omm^mm^n^xm^mx^m 
&mzmi£cof£?j3'X]Em{zm£-tz> z t ^x-z z a 
[0068] ifc, m*m9<njjmxi^ $e>i-, »je 
$ titz'< v?7&fflb t&mi&m b &&m^x/< ^77^ 
mb^m^inb^w-m^m^m^^^msm^m^i" 

X-TEmztm + ZZbtfiXftZ. 
[0 0 6 9] &tz % ffiXmi (XDjjftXtt. £<bM, S 

Zixtz&m&mfoiz&i^x^n&mmz xzmfoo&m 

&?T0 ZbfrXZZo 

mi] mi <D$zi&to<n&m&{k&m&&<offii&&*k u 
tzmxtbz. 
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